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MULTIPLE DISPLAY PANELS FOR DIFFERENT MODES OF OPERATION FOR 
CONVEYING PERSONALITY 


5 Field Of the Invention 

The present invention pertains to a hybrid portable device utilizing separate 
display panels pre-assigned to respective operation modes for displaying associated 
information and selected cross-operation information. The device typically provides 
10 mobile communication and PDA features. 


Background of the Invention 

15 Until recently, mobile phones and Personal Digital Assistants (PDAs) have 

been embodied separately to perfonn their dedicated functions, namely mobile 
communication and personal infomriation management. With these devices becoming 
a lifestyle necessity, users have found themselves juggling between two separate 
devices. To reduce the hassle of carrying several devices and to provide a seamless 

20 user experience, manufacturers have come up with a hybrid device that integrates 
both mobile phone features and PDA features into a single device. Thus, users enjoy 
the convenience as well as the elegance of having a hybrid device. 

Many users have long been accustomed to the conventional user presentation 
25 of mobile phones and PDAs to an extent that users of such hybrid devices have to 
readapt to a new user presentation. Manufacturers are therefore striving to design 
user presentations that emulate both a mobile phone and a PDA with which users are 
accustomed. Two cun-ent embodiments adopted by manufacturers are shown in FIG. 
1. FIG. 2 and FIG. 3. 

30 

FIG. 1 illustrates a portable device, which includes a single display panel and a 
movable cover. The cover is designed to move between a closed position and an 
open position. In the closed position, the cover overiays a large proportion of the 
display panel, exposing only a small portion of the display panel for viewing by a user. 
35 The smaiJ visible portion typically displays information pertaining to mobilo 
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communication, such as signal strength, battery level and Incoming call alert. In an 
open position, the cover Is flipped to reveal the entire display panel for viewing lengthy 
information such as electronic mail messages, calendar entries and task lists. 

5 This user presentation has a few drawbacks. While the cover is in an open 

position, the entire LCD {Liquid Crystal Display) is necessarily powered up for viewing. 
In the closed position, even though concealed portion of the LCD is not visible and not 
viewed by a user, it is also powered up. As the concealed portion of the LCD is 
substantially larger than the visible portion, a large proportion of the battery power 

10 used is in effect wasted. Battery power is unnecessarily depleted and thereby greatly 
reducing the mobility of the device. Furthermore, when the cover Is in a closed 
position, the user views the display In a portrait orientation. When the user opens the 
cover to use the PDA features, he needs to view the display in a landscape orientation. 
Information pertaining to mobile communication that was previously displayed in a 

15 portrait orientation Is reoriented and rearranged on the display for viewing in a 

landscape orientation. The user has to instantly familiarize himself with the different 
content locations. Thus he Is likely to be confused by the abrupt change in orientation 
and frustrated by the inconvenience of relocating information and reorienting his visual 
perspective. 

20 

Even if the orientation does not change and the location of mobile 
communication information remains unchanged, the user has to make a mental effort 
to locate (or search for) the mobile communication information by consciously 
identifying the coresponding status (or menu) bar embedded within the display area. 

25 

FIG. 2 and FIG.3 Illustrate a second portable device, which includes two 
display panels on different faces of a cover-like plane. Both display panels are 
separately powered. The smaller display panel in FIG. 2 Is powered up when the 
mobile phone mode is active. The larger display panel in FIG. 3 is powered up when 
30 the PDA mode is active. In this way, usage of battery power is conserved as 
Qompared to the first portable device. 

While the second device has a lower power-consumption advantage over the 
first device, the second device has other drawbacks. When the user uses the PDA 

35 mode, the cover-like plane is opened so that the user can view the larger dispVay panel 
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arranged on an inner side of tlie cover. As the user is unable to view both display 
panels at the same time, the information pertaining to mobile communication 
previously displayed on the smaller screen is now displayed on a left vertical sidebar 
on the larger display panel. In so doing, the effective display area is reduced, which 

5 translates into inefficient use of precious display area. Similar to the first device, the 
user has to make a mental effort to locate such infomiation by consciously identifying 
the associated status (or menu) bar embedded within the display area. Furthermore, 
whenever an incoming call arrives, the user has to close the cover to answer the call in 
a conventional manner and thereafter open the cover again to continue with using 

10 PDA functions. Also, the user has to reorient his visual perspective when switching 
between the two display panels. 

In both devices, a user has to contend with a similar problem, i.e., to adapt to 
changes in user presentation when switching between the display panels or operation 

15 modes. Whether the change is reorientation in the display of information, or searching 
for an associated status bar, or closing a cover and reorienting the device for 
accessing a display panel, the user is unduly inconvenienced. This is more so for a 
new user. Accordingly, there is a need to overcome the various drawbacks of user 
presentations in existing devices for improving users' experience. The present 

20 invention addresses these problems and describes a unique user presentation for use 
in portable infomr^ation devices. 

Summary of the Invention 

25 

The present invention relates to a hybrid or multifunction portable device 
utilizing separate display panels pre-assigned to different operation modes, such as, 
mobile communication and PDA functions, for displaying associated information and 
selected cross-operation information. 

30 

To this end, the device in the present invention includes at least two display 
panels, a movable cover pivoting about one end of the device for moving between a 
closed and an open position. In the closed position, only a first display panel is visible 
to a user. In the open position, both the first display panel and a second display panel 

IS mm visible to the user. The movable cover may also be readily detached from the 
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hybrid device wlien necessary without interrupting the operation of the device. 
Alternatively, the device may work without the cover. 

The user presentation in the present invention has the following advantages. 
By having each display panel powering up only when its designated mode of operation 
is active, power usage is made more efficient. Furthermore, having separate display 
panels for pre-assigned operation modes emulates familiar presentation of 
conventional singie-use device, i.e., a mobile phone and a PDA, and allows location of 
irffomiatfon to be generally fixed. A user, espedally a rrew user, no longer has to 
make a mental effort to consciously locate such infonnation. The display panels, by 
displaying information associated to its operation mode, allow a user to immediately 
access (or view) the respective display panel without added mental effort. The display 
panels are arranged to allow a user to view both display panels simultaneously, or to 
view only one display panel in collaboration with the cover, when desired by the user. 
An example of this an-angement is to place both display panels on a same surface of 
the device. 

Generally, the present invention is particularly advantageous for conveying 
both a distinct phone personality (when the cover is in a closed position), and a phone- 
and-PDA personality (when the cover is in an open position or when without the 
cover). In so doing, a new user is quickly eased into using the device with minimal 
readapting. More importantly, the present invention eliminates the need for a user to 
readapt to abrupt changes in user presentation when switching between display 
panels or operation modes. 

Brief DescriDtion of the Drawtngs 

FIG. 1 is a perspective view of a first prior art. 

FIG. 2 is a front view of a second prior art. 

FIG. 3 is a perspective view of a second prior art. 
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FIG. 4 is a perspective view of one embodiment of the present invention in a 
closed position. 

FIG. 5 is a perspective view of a first embodiment of the present invention in an 
5 open position. 

FIG. 6 is a perspective view of the hinge of the cover and the detent 
mechanism. 

10 FIG. 7 is a perspective of the second embodiment with a sliding cover. 

PMailed Deso'tption of the Invention 

A portable device 10 used in the present invention typically provides mobile 
15 communication functions and PDA functions. 

The portable device 10 includes a first display panel and a larger second 
display panel 13 arranged on a same face of the device 10. The first display panel is 
typically a LCD (Liquid Crystal Display); the second display panel 13 is a LCD saeen 

20 with an overlaying transparent touch-sensitive panel. The device 1 0 also includes a 
protective movable cover 11 for overlaying upon the second display panel 13. The 
protective cover 1 1 is attached to a longitudinal end of the device 10 for allowing the 
protective cover 1 1 to pivotally move between a closed position (illustrated by FIG.4) 
and an open position (illustrated by FIG.5). When the cover 11 is not required, it can 

25 be readily removed by detaching the cover 1 1 from the device 1 0. The device 10 may 
also include at least one input area. Illustrated in FIG.5 as an example, a first input 
area includes two input buttons 14 arranged on a top face of the device 10 proximate 
to the first display panel 12; a second input area includes four input buttons 14 
arranged on the top face and proximate to the second display panel 13. Each input 

30 area is typically assigned to an operation mode for activating functions associated with 
the mode, or displaying infomnation on a display panel corresponding to its operation 
mode, or both. 

The device 10 may also include a serial port, a USB port or a connection port 

35 arranged on a bottom panel of the devrce 1 0 for fnformaiion transfer and 
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synchronization. Other typical elements in the device 10 are an antenna (hidden or 
visible to a user), a printed circuit board containing electronic circuits for operating the 
device 10, speakers, microphone, battery and other elements typical of such devices. 

5 Both the first 12 and the second 13 display panels are, for example, an'anged 

on a same surface of the device 10 such that a user is able to simultaneously view 
information from both the display panels in a same orientation. The first display panel 
12 is dedicated to display information content arising from using a first operational 
mode, e.g., mobiJe communication. It may display information such as signal strength, 

10 battery level, current network operator and personalized greetings as appropriate or 
preset by a user. The second display panel 13, which is substantially larger, is 
dedicated to display information content from using a second operational mode, e.g., 
PDA. Examples of such information include calendar application information, 
electronic mail messages, word processing documents and web pages. Well- 

15 appreciated by a person skilled in the art, both panels are driven by separate power 
regulators and LCD controllers. The power regulator and LCD controller of each 
display panel may be driven by a single power source, e.g., a rechargeable battery, or 
by a separate corresponding power source. 

20 A cover 1 1 for this device 1 0 is movable at least between an open position and 

a closed position for selectively exposing or overlaying the second display panel 13 
from a user. The cover 1 1 is typically opaque so that when it moves at least between 
an open position and a closed position, it selectively conceals (or overlays), or reveals 
(or exposes) the second display panel 13 to a user. As an example, the cover 1 1 is 

25 substantially of the same size as the device 10. Hence in the closed position, the 
cover 1 1 effectively conceals the second display panel 13, and fomns an enclosed 
volume between the viewing surface of the second display panel 13 and the inner side 
of the cover 1 1 for protecting the surface of the second display panel 1 3 from dust and 
abrasive particles. The cover 1 1 may include a locking mechanism for fimniy securing 

30 the cover 1 1 to the device 1 0 during a closed position so that the cover 1 1 does not 
inadvertently flip open. The locking mechanism may take any form, such as, having 
locking studs along a side of the cover 1 1 to engage with receiving hollows on the 
device 10, or the like. The cover 11 also includes an attachment means, which 
removably attaches the cover 1 1 to the device 10 and allows the cover 1 1 to move at 

35 least between two positions. An example of such removable attachment means is a 
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hinge system as illustrated in FIG.6. Ttie liinge system also includes a detent 
mechanism 21 which locks the cover 1 1 in a certain position to prevent the cover 1 1 
from inadvertently closing or opening. The cover 1 1 also includes a cut-away portion 
(or opening) on one side, suitably dimensioned to reveal at least the first display panel 
5 12 when the cover 11 is in a closed position. The cut-away portion may alternatively 
be suitably dimensioned to also reveal input buttons 14 for operating a first operation 
mode. In another example, the cut-away portion may be replaced by other viewing 
means such as a transparent surface. The transparent surface may also take the form 
of a magnifying material. 

10 

Although FIG.4 and FIG.5 illustrate the cover 1 1 to be substantially of the same 
size as the device 10, it is not to be so limited. The cover 1 1 should preferably be 
sized to overlay at least the second display panel 13 during a closed position. 


15 FIG. 4 illustrates the portable device 10 with the cover 1 1 in a closed position, 

where the arrangement of the cover 1 1 and the first display panel 12 conveys a distinct 
phone personality. The closed position is typically used when the device 10 is not in 
use or when a mobile communication mode is enabled. 


20 When the mobile communication mode is enabled, the device 1 0 is ready to 

receive and transmit calls of any form, including voice, data, or the like. Accordingly, 
the first display panel 12 is powered up and infomiation content associated with mobile 
communication features is displayed on the first display panel 12 for viewing by a user. 
In this closed position, the protective cover 1 1 sufficiently conceals at least the second 

25 display panel 13 such that it is not visible to a user. The protective cover 1 1 may 
alternatively conceal the second display panel 13 and its corresponding input area 
such that both are not visible to the user (see FIG. 4). The protective cover 1 1 , 
however, reveals the entire first display panel 12 to a user through a viewing means, 
such as, a cut-away portion along one end of the cover 1 1 . 

30 

When using the mobile communication operation mode, a user may recall 
phone numbers from the device's 10 memory. However, if the number is not available, 
the user may input the phone number by accessing an on-screen keypad in the 
second display panel 13. In so doing, the second display panel 13 is powered. The 

35 number inputted is shown In the second display panel 13 and also displayed in the first 
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display panel 12. In this respect, the second display panel 13 is able to display cross- 
operation infomnation in a manner defined by a manufacturer, while not compromising 
the phone personality. Alternatively, the user may access a keypad of keyboard that 
may be connected to the device. 

5 

FIG. 5 Illustrates the device 10 with the cover 11 in an open position, where the 
arrangement of the display panels conveys a distinct phone-and-PDA personality. The 
open position is typically used when a user activates at least the PDA operation mode. 
When the user activates the PDA mode, the second display panel 13 is powered up 
10 and infomnation content associated with PDA mode is displayed on the second display 
panel 13. In this open position, the protective cover 1 1 is sufficiently lifted to fully 
reveal both the first and the second display panels to the user. A detent mechanism 
21 is implemented at the hinge to prevent the cover 1 1 from inadvertently closing while 
the user is accessing the second display panel 1 3. 

15 

As the cover 1 1 is removably attached to the device 10, the cover 1 1 may be 
removed without affecting the nonnal operation of the device 10. 

In another aspect of the invention, the cover 1 1 may be made of a transparent 
20 material such that even as the cover 1 1 overiays the second display panel 13, the 
display panel 13 is visible, though not accessible, to a user. Hence, a cover like such 
selectively overlays or exposes the second display panel 13. Regardless of the 
degree of transparency of the cover 11, the cover is generally movable to selectively 
overlay or expose at least a second display panel. The first display panel 12 is 
25 consistently visible to a user and both display panels are simultaneously visible to a 
user when the second display panel 13 is exposed. 

A second embodiment of the present invention is shown in FIG.7, which works 
in a similar manner. A protective cover 1 1a for this embodiment is a sliding cover 1 1 a 
30 that extends from one side of the second display pane] 1 3 to another either in a 
vertical direction or a lateral direction. The sliding cover 1 1a sufficiently overlays at 
least the second display panel 13 during a closed position. In an open position, the 
second display panel 13 is revealed and visible to a user. 
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The sliding cover 11a overlays upon the second display panel 13 with a minute 
gap between the bottom surface of the cover 11a and a top (or viewable) surface of 
the second display panel 13. This is to prevent the sliding cover 1 1 a from contacting 
the top surface and scratching it. Alternatively, the sliding cover 11a may overlay in 
5 direct contact with the top surface of the seosnd display panel 1 3 if at least the bottom 
surface of the sliding cover 1 la is made of a non-abrasive (or non-scratch) material, or 
according to a manufacturer's preference. To aid a user slide the cover 11a from an 
open position to a closed position smoothly, and vice versa, guiding rails may be 
provided to guide the sliding movement. 

10 

In an open position, the sliding cover 11a may be stored discretely and hidden 
from a user's view. This may be done by having a rotating rail within the device 10 to 
receive the sliding cover 1 la and wrapping it around the rail while the cover 11a slides 
to an open position. However, there are other methods known to a person skilled in 


Another example of a cover for use in the present invention is a retractable 
cover slidably mounted to the device 10, as described in US Patent No. 5,530,234 
owned by the same assignee and incorporated herewith as a reference. The 
20 retractable cover may be modified for use by having a viewing means, or having the 
retractable cover made of a transparent material, as described earlier. 


While both the first and the second display panels are an^nged on a same 
surface of the hybrid device 10, it may not be so limited. The display panels may be 
25 an-anged on different surfaces of the device 1 0. However, for consistent display 
location of information and good user presentation, both display panels need to be 
simultaneously visible to a user when the cover is in an open position. Similarly, the 
number of display panels may not be limited. 
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